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Physics 1* Secondary Physics 





| VELOCITY 
to a physical quantity known as 


Momentum: (p=my) 





MOMENTUM 
AROMA CWA BS а THEN EITHER 








Momentum: 


8. Vector quantity 


b. At rest of any body is = zero 





МЕТ“‏ كا Ке dimensional‏ ع 








d. Its measuring unit is Кр m/ sec. himmen fhg ini a Maa (Mg a wed y فيس‎ 








The momentum is directly The 
proportional to the mass of the proportional to the velocity of mea; 


momentum is 


object at constant velocity object at constant mass, 
Р-ту рати 
Clann”. Cic F = 
Slope=— =y Slope == 
р (kg.m/s) 


р (kg.m/s) 





As this external Ките affect change + tPA recone ui rti of the object sa 
‚ you can say that the external force Нивоа! to the change in linear 


momentum in a certain period of ting <o” 


Е a Ші 
г 
Апа as: AP, = A(mv) 


And as m doesn't change during 


motion 50, 





š И: 3 

F = m— "mom 
At 

But, xn а 


As а is the acceleration 


f= m'a 


So, by substitution by this equation іп equation ®, 


F=ma Ете! qum ouem 
And its measuring unit is Newton ог (Kg m/s?) D 


MOMENTUM 


direct 5 























































)efinition | It's the resistance of | It's the force of earth 
the body to the gravity acting on the 
| change in its velocity Боду. 


Scalar Vector 





Іш mmm — —— = === 


Newton((N) — 














Kilogram (( Kg )) 











Constant any where Variable from one 
place to another. 
& ا‎ | 
М--% Fe = mg 
له‎ и | 


| Constaht every where Changes from 


p 4 position to another 


distance (circule circumference) 
periadic time 


The tangential linear velocity = 

















A body in the universe attracts 
another body by a force which is 
directly proportional to the 
product of their masses and 
inversely proportional to square 
the distance between their 


centers, 





Gravitational field intensity (g): 





V The gravitational field intensity of the earth at a point is equal to 


the acceleration due to gravity at this point 


¥ By applying the universal gravitational law: 





Fsmg 
елі | Fa G Ни 
A FATT ع‎ ке _ | | кы” 
If the body is at depth (h) below g- 0M _ 8-9 
(а-н) 


the Earth's surface: 








Where: r= distance from center of earth or planet = R + h, 


R= radius of the Earth , 
surface of the Earth 


height of the object from the‏ دم 


V Unit of gravitational field intensity m/s? Or N/kg. 


» 4 


To compare the acceleration due to gravity for two planets: 









Assume that a satellite of ruas | (rm) moves with a 
velocity (v) in an orbit ФЕ. radius (r) around the 
Earth of mass (M) * 
So the attraction force نع‎ {Ле Earth and the satellite is the same 


centripetal forte that acts on the satellite 





Where (G) is the gravitatic 
if the height that the satellite was launched to is (h) & radius of Earth is R 


м. |== 
` Neth 





al constant and radius of the orbit is r = R + h 


|, According to Newton's first law, the object moves اذ‎ acceleration unless acted 
hv an external force. 

a. uniform h. тег с. nan uniform 

2, The stationary object remains motionless if it is affected by a number of..........Torces. 
а, strong and horizontal b. balanced с. unbalanced d. weak and vertic 
3, In the absence of resultant force acting оп а static object, the object.......... 

а. moves ata uniform velocity h. moves at a uniform acceleration 
с. remains motionless i. moves ака non uniform velocity 

4. If the resultant force acting on à moving object in a straight line at uniform velocity 
is vero, the object.......... 
a. stops motion 


с. keeps motion at a uniform velocity 


b. moves at a uniform acceleration 
d. moves at a non uniform velocity 


5, The mathematical formula that expresses Newton's first law is... 
а, (É ЕЗ) ,نا‎ (F = ma) ve {Fi “Еј d. (EF = 0) 


6, A bicycle moves at uniform velocity in straight line to East when the resultant 
force on the hicyele لكا‎ Р 1! 





и, гего | b, negative ; с. positive d. towards East 
7. All the following graphs represent Newton's first law, except... 
vim/s) ee am) dim) 
x Р 
ts) At) > Lis) ((5) 
а (b) (с) (d) 


8. Force is measured hy the.......... 

а. two pan balance h. ammeter c. spring balance d. ruler 
9, When the direction of acceleration is opposite to the direction of velocity, the 
a. resultant force decreases b. object velocity increases 
c. object velocity is unchanged i. object velocity decreases 
10. When the resultant force acting on а moving car is zero, the сағ.......... 


i, moves at positive acceleration h. moves at negative acceleration 


c. moves at uniform velocity d. stops motion 

11. Newton's first law is known as law of.......... 

а. reaction b. mass conservation 
с. inertia d. energy conservation 


12. An object moves at uniform acceleration when.......... 

я, it covers equal displacements in equal times 

b. its velocity decreases with equal amounts in equal times 

c, its velocity decreases with equal amounts in unequal times 

d. the resultant force acting on the object is zero 

13. The resultant force acting on an abject = its.......... 

h, mass x root of velocity 

d. half af mass x square af velocity 


а, mass x velocity 
с. mass x rate of change of velocity 


14. The diagram that represents Newton's second law is.......... 


FIN] 





4 


15. The unit of measuring force is the Newton that is equivalent со...... 
а, kg. m/s b, m/s c. id. kg. m/s? 

Те. The dimensions formula of force ure...... 

ы b MELI c. MLT^ a. M'L^E 
17. lf à force of 2 М acts on ап object of mass | kg. the object acquires 
и, velocity 2 m/s 


с. acceleration Í m/s 


li, acceleration 2 m/s 

d. velocity 1 m/s 

19. An object of mass 6 kg at rest on а smooth surface is affected by а force of 18 N ta 
move it at acceleration... m/s 

a= 1/2 h. 1.5 c ПАГ 

I9. The force that acts on an object of mass 5 kg to change its velocity From 7 m/s to 
мик in an interval of 2« is... 

и. ТОМ WSN IN iO 

20. A force of 24 № acis on а body of mass 5 kg (hat moves on a horizontal surface at 
acceleration of 3 m/s . Frictional forces equal.......... 
iON b.8N CIN 1.393 

21. А wooden block of muss 2 ke is moving along a horizontal plone when affected hy a 
force af 6 N. if the frictional force is 2 N. the acceleration of motion equals.......... 

a. 6 m/s b.2m/s' стих d.-Am/s? 

22. M the mass of à body is decreased to half and the acting force ік reduced to 
quarter.the acceleration of its motion.......... 

h. increases to its double 

c. decreases to its half d. increases four times 

23. If the force acting on a body is doubled and its mass of is decreased to half, the 
acceleration of its motion beeames.......... 

и. Cemains Constant 

c, decreases to its half 
24. A vehicle of mass 500 ke and another of mass 1500 kg are moving at the same 


п, remains consinnt 


l.bnereases bu its doule 
,ل‎ decreases го its quarter 


acceleration, The force acting on the heavier vehicle will be.......... that of the less mass 
vehicle, 

и. caual to b. ú half of c. twice d. three times 

25, Newton's third law is known as law af......... ^ 

n, inertia h. reaction c. universal gravitation d. Coulomb's 

26. The mathematical formula that expresses Newton's third law is... .... 4 F 

n. Е = (1 п. Е z ü c. F = mi d. F, = =F, 

27. Ши force of 9 wets on an objecti the reaction fram the ahject equals... — 

i, IN h.-9N c, UN чэх. 

28. The idea of launching и rocket is based on the law abs 

a, inertia h. reactinn c. universal gravitation d. Coulomb's 

29, When the action is doubled, the reaction will - » 

n, he halved h. increase fou г times 

с. be doubled d. be unchanged 


30. A characteristic of action and reaction in that they are....... 


а. of the same type hb. in the same direction 


с. perpendicular to each other d. acting on the same body 


31. When и force acts on а moving body in the same direction of motion, its velocity 
a. decreases without changing direction hb. Increases without changing direction 
c, decreases and changes direction. d. increases and changes direction. 


32. When a force acis оп a moving body in an opposite direction to its motion, its 
velocitv...i مدعو‎ sasa 

adecreases without changing direction b, Increases without changing direction 

с. Changes direction only Ша hanges and its direction also changes 


J3, When a force acts on a body in a direction normal ко iis direction of motion, its 
velocity ............ ^ 

n. decresses withaut changing direction, 

b. docs not change but changes its direction. 

c, changes and its direction also changes. 

d. docs not change without changing direction. 


334. Ни body moves in a circular path, its velocity changes in ........... 
a. magnitude only h. direction only 
c. both magnitude and direction d. there № по correct answer 


35. سسب‎ № consider as centripetal force when it ia normal to the direction of motion, 
n. Tension force b. Attraction force 
с. Friction force d. All of them 
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J. The centripetal force пп а ear moving in a curve is resulted due ti ممعم ممه‎ 
u. the gravitational force of Earth. 
h. the friction force between the car tyres and the road. 
с. the inertia affecting the cor driver. 


d, the force of brakes. 
JT. The centripetal acceleration كا‎ determined ane the relotion......... 

M. 3 be r с. - “- 5 
38. The centripetal furce is directly proportional to......... 

B. r b. = - cv" 4.- 
39. рм centripetal force is directly proportional 3 на 4% 

а. X b.r с. - d. m 


40. The ceatripetal force is inversely proportional to............. 
jt h. x p. F dr 
r м 
41. IF the tangential linear velocity ік doubled and the radius of curvature is also 
doubled. So, the centripetal acceleration.. ssis. | 


а, decrease to its lalf ‘beds doubled 
€. increases 4 times al does not change 


42. Two satellites (A) and (H) rotate around the Earth, having the same periodic time. 
If the orbit radius of satellite (A) equals four times the orbit radius of satellite (B), 
the iras between the velocity af satellite (A) to that of satellite (B) equals ............ 

n. (2 : h. (4: ВУ e. (1:2) d. (1:4) 


43. Two objects А and B move an the circumference of a circle with the sume velocity 


where M, = 2M, Sa ‚ the acceleration with which (^) moves is sa... ІПағ with 
which (H) moves m | 
а. equal to h. double af c. half af d. quarter of 


44. IT the radius of a circular orbit is increased to four times its original value, the 


centripetal e required io make the speed of the body constant would be ........... 
a. decreased t half b. be unchanged 
c. increased to double iL. deerensed to quarter its value 


45. А сағ moves around a curve of radius 100 m with constant speed 20 ms So, the 


centripetal acceleration equals .......... ms 





а. 4 b.2 c. 8 д. 7.5 
46. The quantity |" Indicates ........... н 


із. linear acceleration. 
id. ceotripetal acceleration. 


а. speed of a body іп a circular path. 
c. rate of change of speed 


47. The centripetal force equnlk............ 
п. Mass x centripetal acceleration. 
c, Mass x velocity 


hb. Mass x Radius of curvature. 
d. Mass x Acceleration 


48. A stone of mass 4 Ke is tied to a string of length 10 m rotates in a horizontal circle, 
if the tension force in the string is 160 N . S, the stone speed is ......... rS. 
и. 400 b. 100 c. 20 d. 10 


49, An object of mass 6 Kg moves in a circle of circumference 6 r with constant speed 

50 m/s, the centripetal force acting on the boily is ............ N. 
а. 400 b. 204 c, 18 d. 50 

51. А person of mass 50 Kg on a hievele moves on ú curved road of radius 30 m with 

speed 2 m/s. Ef the centripetal force acting on him is 10 N so the mass of the bicycle is 

m m m m ашан на m mia Кр. 


и. 25 b. 50 e. 75 4. 100 


52. The ratio of the centripetal forces acting оп two bodies of equal masses when the 
first moves with speed 5 m/s on a circle of diameter 4 m und the 


second moves with өресі " m/s on a circle of diumeter 8 m is ...... өзөн 


і 
а. = b. : Е. d.- 


53. The tangential linear velocity af à body moving in circular path is determined from 


the relation ......... 
а. 22 h. йг с. Fr 


EEE m m m ESE EF Tee 


d. mr 


54. When а body moves on the circumference of circle of radius (r) with speed. (s). So, 
й. LT he motion is accompanied by и centripetal force acting on changing the velocity 
direction. 
b. The mation is with constant speed. 
с. v= centripetal acceleratoin x r 
d. all of the previous, 


55. IF the tangential velocity with which a body moves in a circular path is 7 m/s and it 
mikes 4 revolutions in two minutes, So, the radius of curvature of the path equals 


ЕЕ: ni. 


а. 30.6 b. 33.4 с. 25 d. 66.8 
56. From the factors an which the centripetal force depends is / are .............. 
a body temperature. h. Kind af material 


с. radius of rotation, d. all af the previous. 
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87. From life applications of centripetal force is / are .... 
a. drving clothes. 
с. rotating barrel in the amusement park 


b. candy floss. 
d. all of the previous. 


SK, force of attraction between two bodies in the universe is directly proportional 
fa tho.............. 
(a) square of their velocities. 
(c) square of the distance between them 


(b) product of their masses. 
(d) distance between their centers 


59, The acceleration due to Earth's gravity is ............ 
(a) а general universal constant. 
(b) elismecalile according во the height from the Earth's surface, 
(е) different through the seasons of the year. 
(d) changeable depending on the distance between Earth and Sun 


одне centripetal force acting on a satellite of mass (m) rotates around Earth with 
velocity (v) in constant orbit of a distance 00 from Earth's center equals......... 


(a) т (b) m” (c) G” (уст 


61. The universal gravitational constant is determined using the relation G = 


ЕБЕ ЕЕ ЕН ЧЕН ШШЕ 


(а) 27 (b F = (c) o (ay c 


62, The ratio between the universal gravitational constant on the Earth 5 
surface to that on the Moon's surface is ............ to unity. 


(a) less than (b) more than (c) equal (4) Three quarter 


63. The unit for measuring the universal gravitational constant Б... 
(a) N m (b) Nim (е! N.m “Ке” 


64. The attraction force between Earth ини Moon сап be detected because uf 
(ај Their masl masses. 
(с) Their smaal distances hetween them. 


(d) N. m Ke 


(b) Their large masses. 
(d) Their hig radii. 


65, If the distance between the centers of two masses decreased to its half, the 


force of attraction between them...........- 
(a) is doubled. (b) increases 4 times. 
(МІ decreases to its half. (c) docs not change. 


66, HE the distance hetween the centers af two hoilies is donhled their masses ace kept 
unchanged,the attractive force between them would be............. 
(а) doubled. (h) halved, (с) quartered. — (d) increases 4 times, | 


07. Ewa bodies of mass (mi) und (ms) and the distance between them is (rh ІГІНС тт | 
of the first body is doubled and ihe distance between them is also doubled, the force | | 


of attraction between them..........., 
(а) docs not change. 
(сі decrenses Го its half. 


(b) ік doubled, | 
(4d) becomes 4 Times its value. 


68. Two balls of masses 8 Kg and 20 Kg the distance between their centers js 0.3 m, if 
the universal gravitational constant lé G. «o the attraction farer between them 


M ыы „М à 
(ау ROOD С; (hy 4000 €; (c) 40 GG. Ҹ (d) 8 G 
по. If the distance between the centers of two identical hills № Im апа the force af 
attraction between them 15 1 N. the mass of cach one of them equals... 
[G = 6.67 < LU Nam" Kg) 
(а) 1 Kg (h) 1.22 x 10° Kg (e) 2 10° Kg (d) 0.1 Kg 


Tü. The intensity of Earth s gravitation! field can hédetermin ей using the relation g = 


"mmm 


(a) 27 (m 5 © - ر‎ 


71. A planci of mass 5.98 x 102! Ky ини ч فل‎ R = 6378 Km. ИС = 6.67 x 10 
Sumer so the intensity of planet's gravitational field at a point lies at à distance 
36000 Km from its surface equals ....... NI 
(2) 22.2 x Ш“ (Ма — (c) 22.2 = i (d) 22.2 хи 

72. The orbital velocity that required tà keep the satellite rotating around the Eurth is 


(а) - (b) рг (c) E (d) Jar 
TA. The velocity of a satellite rotating wround the arth depends on the Ге ілін 
except... 


(а) Mass of the Earth. 

(b) Mass of satellite. 

(e) Height of satellite from the surface of the Earth. 
(d) Radios of the Earth. 


74. The orbital velocity of a satellite is inversely proportional to.......... 
(a) The muss of sutelliti. 
(h) Square rint of its mass. 
(сі Radins nf rotation of the orhit. 
(d) Square root of the orbital radius. 


75, Two satellite A and D rotate игом the Earth having the same регинис time , If 
the orbit radius of satellite A equals 4 times the orbit radius of satellite В. Su „ the 
ratio between velocity of satellite A to that of satellite B equals ........ 

(a) 2:1 (by 4 : 1 (1:2 (d) 1:4 














7h. The time taken hy a satellite tà make full revolution around the Earth is given hy 


(a) = Шел (с) т. (a) = 


77. The velocity required by a satellite to rotate around the Earth............. 
(a) Depends on its mass only, 
(b) Depends on mass of the Earth only. 
(c) Depends on both mass of the Earth and the distance between them. 
(d) is constant, 


78. The velocity of rotation required by the Earth to orbit the Sun depends on 
(а) The mass of the Earth only. 
(b) The mass of the Sun only, 
(e) Both the mass of the Earth and the Sun besides the distance hetween them. 
(d) The mass of the 5un and the distance hetween them, 


79. A satellite rotates at height 12000 Km from a planet of mass 9.96 x 10^ Kg If the 





radius of the c- is 1063 Km and G = 6,67 * W^ n'/Kg So the orbital velocity 
of the satellite = ........... ms, Р 
(а) 744 И" 713.13 $ 311 (d) 249,9 





I reru 2).halanced. AM.remains motion bees, 
A. keeps moving a! uniform velocity. S)EF=0) Gjrero 
TH 


Күргіпр balance — | 9object velocity decreases. 


10) moves at nyiform velocity. 


IT] meri. „ 12 13. c. mass * rate of change of its velocity 
14. 9% 18.4. Калт" 
16, саміт? 17. b, acceleration 2 mis 


18. с, 3 19, d. -10 N 
20. c, -9 № 21. b. 2 m/s 


22, e, decreases to its hall 23. c, increases four times. 


24 . d. ihree tunes 25, b. reaction 26, d. Fi -F; 
17, h. -9 № 25, Reaction. 

29. c, be doubled 30, a. of the same type 

JÎ b. increases without changing direction, 

JLo. decreases without changing direction, 

43 .h. does not change but changes iis directions. 

M В. direction only, 35 بلك‎ All of them 

36 „В, the friction force between the car tyres amd the road, 

37 .c ir Ba 39.4, m 
40 с.г 41 b. id doubled, 

42 b. (4:1). 43 а. equal to 

44. d. decreased to quarter 116 value. 45.2.4 
40 „д. speed of a body in a circular path. 

47 a. Mass x Centripetal acceleration 

43 с, 20 49 b. 200 50 „а, 25 
5141/72 51 a. RTT 

53 al. all the previous. 54 hi, 3 

55 .b. 34.4 5b „с. radius of rotation, 

37 d. all the previous, 


8X. b, product of their masses. 
59. b. changeable according ta the height from the Earth's surface. 


60, b. mi /r 6l. d. = 

63. с. equal 63, с. Nama" 
(4. b, their large masses, 

65, ,ذا‎ increases 4 times, bá. c. quartered. 
67. с. decreases to its hall. BA. b, 4000 Û 

69. b, 1.22 x 105 kg Ma, = 
71. е. 22.25.10" 71. c. / Gm/T 
73. b. таз of satellite. 

74. d. square root of the orbital radius. 

75.2.2 :] 70, а, 2mr iv 


TT. е, depends on both mass of the Earth and the distance between them. 
78. d. the mass of the Sun and the distance between them. 
79, b, 713.13 
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A static object of mass 20 Ко is affected by а force 30 №, Find : 
The acceleration acquired by the object, 

The time taken by the object to move a distance of 75 m. 

(a) a= L = =l. 5 m/s? 
(b) d = vit + 0.5 a° 


75 = 0+ 0.5 x 1.5 € 
t=10s 





Find the force that affects on an object of mass 30 kg to : 

Accelerate it at 4 m/s 

Speed it up from rest to 8 m/s during 6 s 

Make it move from rest through 50 m in 5 s. 

Change its velocity from 20 m/s to 10 m/s through a distance of 25 m 








50 = . +0. 5 vex (y 

m = 4 ns? 

F = ma = 30 ха = 120 N 
(d) wg w” = 2 ad 

(10) -(20)!? = 2 хи = (25) 


100 — 300 = 2х а х (2%) ^ 


за == -6 ms 
F= ma = 30 x -6 
F=- 180 N 


A person stood putting one foot on a balance and the other foot on-another balance 
Fach balance read ЗОО N, what is the mass of the person? When the person pressed 
more on one balance than the other, this balance read 4) N, What is the reading of the 
other balance? (Knowing that the free all aceleraton = 10 ms") (00 ke, 200 ke) 








үү = — 600 N 
м=* 800 


ға — = 60 Ке 
The balance reading = 600 - 400 = 200 N 


A body has a mass of 50 ко on Earth where the acceleration due to oravity 9.8 mis’ 
Find : 
a. The body weight on Earth, 
|, The body mass on moon. 





490 N 80g 


(а) м = mz = 50 x 9.8 = 490 N 


(b) Mass of object (constant) = 50 Kg. 





г Morceof 24 N acts on an object of mass 5 kg to move it in а horizontal plane at 
-acceleration 3 m/s. Find the frictional force. (№ 
Friction forte = ш, = Еди 


5 IE - 14 =. 


-ve sten indicates that the friction acts m the opposite direction of motion 








15) Moving force = ma 75 х 32 15 М 


Calculate the acceleration by which the two loads move; the mass of the first 
load = 5 ke and the ather=7 ко, neglecting the frictional force. 





*Mass 7 Kg *Mass 5 Ко: 
F= w- Е, сергек (157 mis?) 
Ma = те-Еј 
5а=Ёт-5Х 
7а = (7х10)-Ёў к=з 
Ет = 70 =7а Fr=5a+50 
§a+50=70-7a 
12 a= 20 


An elephant pulls a wooden lump of mass 0.5 ton along the — at uniform 
velocity by a rope as shown in figure, Given that friction force 2. 

between the lump and ground is 200 N, find: 

a) The tension force in the горе, 

b) The reared tension force in the rope to make the lump 

move at acceleration (200 N -1200N) 





E 


(a) Since the body moves with uniform velocity 
“УЕ = zerp 
Fienska t Friction 20 
Fuss = = Рае 
= - (-200) = 200 N 
(b) ZF = ma 
ааа" нара “ТИ 
Fona = (900 x 2) - (-200) 
= 1200 № 


Physics‏ ا لقانت 









Three masses are connected together hy weightless threads as shown in figure They 
are pulled on a smooth surface by a horizontal force, Find : 
à. The common acceleration of these masses 
h. The tension force in each thread. 








F 
T qs +171 12 


(а) a = = 35 - 3 ms’ 


(b) Fi; = (т وزينن‎ = 6x3 = 18 N 


If the mass of the planet Mercury is 3.3 x 10° Ka and its radius is 2439 x 10° m, 
what is the weight of abody of mass 65 Kg on Mercury and what is the weight of the 
same object on the Earth (Knowing that G=6,67 x 10 Nm /Ke')? 


| [ 
" 4 


(240.5 N 637 NJ 





* The acceleration due to gravity on Mercury 
دو‎ GÀ - 667x107 у ЧЕ = 3,7 ms? 
* The weight on Mercury 
W = mg = 65 x 4,7 = 240.5 № 
* The weight on Earth 
W = mg = 65x 9,8 = 637 N 


An object of mass $0 ко is moving during 100s according (о the graphical 
relationship shown in the diagram; ea 








(a) Ving = 30 m/s 
(b) * Fro (A) to (B) moves with uniform positive acceleration 
M ن‎ 
* From (B) to (C) moves at constant velocity, 


(C) * From (À) to (B) 


F = та= 80x 2-60 N 
* From (B) to (c) 
a-zero,F- zero 
* From (C) to (D) : 
30 3 


a= -;ms 


Ғ-ша-%0%-:- -120N 


decreased to its half value, 


A bicycle rider moves in a circular path at a tangential velocity of 13.2 mí. If the 


А body of mass 100 ع‎ moves along the circumference of a circle of radius 50 em at 
a uniform circular motion. Iit takes a time of 90 s to make 45 complete revolutions, 
calculate: 
(я) Periodic time. 
(b) Linear velocity. 


(c) Centripetal acceleration. (25, 1,57 mis, 4.9 mis’) 





(a) T2 225 
b) v = zm. жар 57 in/s 
2 Asn 


(с)а r^ 05 4.9 m/s 








ipetal acceleration for an object is 10 m/s’, calculate the centripc 
acceleration for the same object if its velocity is doubled and its radius of rotation 


(80 m/s) 





Е _ 1 
Va = 2 Vis T253 Ti 
2 2 2 
097 цацј“ „пш“ _ | 
— 8 7 8 (11. 


Го ma 
Ë 3 V1 


аз=8 ау ,аз = 8х10=80 m/s? 


Calculate the attraction force between the sun and Jupiter planet, Knowing that: 
Universal gravitational const, = 6.67 x 10 Nm Ko: 
Mass of the sun = 1.989 x 10° Ко 
Mass of Jupiter = 1.898 х iv” Ко 
The mean orbital radius of Jupiter around the sun = 7.786 x 10" m 
(4.15 x 10° N) 


| jm. лї, 1999 x10" 1998 x 107 
F 2G к 667 x 10 ии 





-415x 10” N 





A planet of mass 5 times the ma 





tarth, Calculate the ratio of the acceleration due to gravity on Earth s surface ta 


that on the planet, 
0 





m,- 5 m, , I5 = Š Tç 
Bg _ тет 
Ер Mp Te” 


_ m, X25 г, 
5 m, X Fo“ 





J A satellite rotates in an orbit at height (h) 300 Km from the Earth's surface, Find: 
(a) The orbital velocity, 

(b) The periodic time of the satellite around the Earth, 

(c) The centripetal acceleration of its motion, 

(knowing that radius of the Earth 6378 Km, acceleration due to gravity at the 
Earth's surface 98 m) 09» 10° ms S18 x10 дво 








= 8.09 x 103 m/s | у 
2mr _ Zn х(6378+300)х 103 
(b) T = р 8.09 x 103 


= 5. 18 x 103$ 
= 4. 09 x10 С. 


` 


| Two balls having the same mass and the distane between their centers 2 m and the 
attraction force between them is 6.67 x IN Calculate the mass of each ball, 








г“ т2 
2 Ғғ“ 667x10?x4 | 


G 667 x10-11 
42102 = 20 kg 


ofthe Earth and its diameter 5 times that of the 
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Choose The correct Answer: 


1Jf the momentum of an object is doubled and its 
mass decreased to half, its velocity..... 

a. doesn't change. 

b. decreases to half. 

C. increases four times. 

d. increases to the double “ 

2. The resultant force acting on an object = Its....... 

^ 

a. mass x Velocity 

b. mass x Root of velocity 

c. mass x Rate of change of its velocity 


d. half of mass x square of velocity 


3. If a force of 2 N acts on an object of mass 1 kg 


‚ the object acquires........ 
a. velocity 2m/s. 

b. acceleration 2 m/s' 

с. acceleration 1 m/s*. 

d. velocity 1 m/s. 


4. A force of 24 N acts on a body of mass 5 kg 
that moves on a horizontal surface at acceleration 


of 3 m/s2. Frictional forces equals ....... 


a. -6 N. 
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5. № the mass of a body is decreased to half апа 
the acting force is reduced to quarter, the 


acceleration of its motion............ 
a. remains constant. 

b. increases to its double. 

c. decreases to its half. 

d. increases four times. 


6. A static body was displaced by 45 m in 3 sec. If 
the mass of the body is 50 kg . Find : 


1) The final momentum 
a. 200 kg.m/s 
b. 500 kg.m/s 
c.1500kg.m/s 


d.1000kg.m/s 











2) The acting force ФУ; 
а. 300 № 
b. 500 N 
с. 600 М 


d. 700 N -<£ 
4 


7When a force act on a moving body in an 


opposite direction to its motion, its velocity .......... 


a. Decreases without changing direction. 
b. increases without changing direction 
с. changes direction only 


d. changes and its direction also change 



























































8. When a force acts on a body in a direction 


normal to its direction of motion, its velocity..... 





a.  Decreases without changing direction. 
b. Does not change but changes its direction. 
c Changes and its direction also change. 
d. Does not 


change without changing 


direction 
9.Two satellites orbit the earth at the same speed 
2 
in identical orbits. Satellite А is twice the mass of 
satellite B. How does the céntri etal acceleration 


of satellite A compare with that of satellite B ?. 


a. four times.as much. 


b. twiceras much 


с. the same 


d. one-half as much 


10. Two identical cares are moving at the same 
constant speed taking different exit ramps from 
the highway. Ramp 1 is a circular of radius of 25 
m. Ramp 2 is a circular of a radius of 50 m. what 
is the centripetal force on the car taking ramp 2 
compared with that for the car taking ramp 1? 


a. Ramp 2 requires four times the 
centripetal force. 

В. Ramp 2 requires two times the 
centripetal force. 

с. Ramp 2 requires the same the centripetal 
force. 

d. Ramp 2 requires one-half the centripetal 


force. 
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11. Two satellite А and B rotate around the earth, c) 75 
having the same periodic time. If the orbit radius d) 100 







of satellite А equals four times the orbit radius of | 

15. A 1000 kg experiences a centripetal force of 
satellite Bthe ratio between the velocity of | | 

1.8 x 10° N while making а turn. The саг is moving 
satellite A to that of satellite B equals .......... | | 

at a constant speed of 30 m/s . what is the radius 


a) (2:1) of the turn?..... 

b) (41) 
a) 02m 

с) (12) 4 
b) im v 

d) (1:4) - 
c) 2m 

12TTwo objects A and B move on the d) 5m d 


circumference of a circle with the same velocity | ` | | 
16. Two similar balls each of mass (m) and radius 
where Ma = 2Мв so, the acceleration with which 

(г ), placed in contact to each other, then the 
A moves is .......... that with which B moves. 

телде force between them is given Бу the 











a) equal to relation... 

b) double of | 57 

| “ а. Ғ--- 

c) half of м. = 
| ” Ü G т? 
d) quarter of ` > ей 
2бт 

; A с Р= 
13. The quantity / fr /m indicates... 7 Р 557 
i . = ETT 


a) speed of a body іп а сіг ifr ath. | 
} sp dy = yp 17. If the distance between the centers of two 
b) linear acceleration: | | | 
) | F masses decreased to its half, the force attraction 


C) rate of changerof speed. | 
) sa between them: 


d) centripetal acceleration 


# а. |5 doubled 
14. A person of mass 50kg оп a bicycle moves оп 


а curved road of radius 30 m with speed 2 m/s. 


b. Increases 4 times 


Decreased to its half 


If the centripetal force acting on him is 10 N ,so | 
Doesnt change 


the mass of the bicycle is ............kg 


a) 25 
b) 50 
[ШҮҮ pancis! 
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18. № the distance between the centers of two 
bodies is doubled, their masses are kept 


unchanged, the attractive force between them 


would be....... 
a. Doubled 
b. Halved 
Quartered 


d. Increases 4 times 


19. Two balls of masses 8kg and 20kg, the 
distance between their centers is 0.2m, if the 
universal gravitational constant is G, so the 


attraction force between them =........N 


а. 8000G 

b. 40006 
40G 

d. 8G 


. 
20, If the radius of a planet is 7.18X10 m and its 


mass is 19X10"kg and G=  667X10 
JN.m?/kg* then the attraction force acting on an 


object of mass 1kg at the planet's surface and 





ъ 
the acceleration due їо the gravity on the planet's 


2 
surface аге equal ..... 
a. 24. 86N. 21 m/s? 
C 248N,24m/s* 


d. 24.86N, 2486 т/5“ 


21. The ratio between the acceleration due to the 


gravity on the Moon and on the Earth, knowing 























that: Mass of the Earth 5.679Х10““ kg and its 
radius is 64X10°m &Mass of the Moon 
7.35Х10* and its radius 1.74X10*m Is equal ... 


a. 0.1664 
b. 0155 
с. 0.33 

4. 0.225 


22. А planet of 5 times the mass of the Earth and 
its diameter 5 times that of the Earth, calculate 
the ratio of the acceleration due to gravity on the 


Earth's surface to that оп the planet....... 


а. 4/5 # 
| JP 
bw 571 
£ 2⁄1 
d. 1/2 


23. The orbital velocity that is required to keep 
the satellite rotating around the Earth is given 


c % 
да 
= 





£ n 


B 


24 The velocity of the satellite rotating around 


the Earth depends on the following except......... 


a. Mass of the Earth 

b. Mass of the satellite 

c. Height of the satellite from the surface of 
the Earth 

d. Radius of the Earth 





m ШЕШИП cim 
25 . A satellite rotates at height 1200km from a 
planet of mass 9.96X10” kg if the radius of the 
planet is 103 km and G= 6.67X10! N.m?/kg?, so 


the orbital velocity of the satellite= .....m/s 





а. 744 
b 713413 
C ЗЫ 
d. 2499 


26. A satellite rotates in an orbit at height(h) 
300km from the Earth's surface find: ( the orbital 
velocity- the periodic time of the satellite around 
the Earth — the centripetal of its motion) knowing 
that: radius of the Earth 6378km, acceleration 
due to gravity at the Earth's зи асе= 9.8m/s?) 


a 806X10:m/s , 55, 9.8m/s? е 


b. 809Х10"т/5, 5.18X10's, 9.8m/s' 


с &09X10'm/s, 5.81X10's, 9.8m/s' P 





d. Mocorrect answer 








- 


3 ` ' 
27. When the momentum of an object is equalized 


with its velocity ..... . е 
а. When the fas of the object = zero 
b. When the mass of the object - 8 
с When the mass of the object is 
vanish 


d. When the velocity = 9m/s 


28. An object of mass 5kg moves in a circle of 
radius 2m at a uniform speed 5m/s. So, The linear 
acceleration 





Physics 





а. 12.5 m/sec2 
b. 62.5 т/5ес2 
с. 12.5 m/sec 
d. Zero 


29. The ratio between the universal gravitational 
constant on the earth's surface to that on the 


moon's surface is...... To unity. 






a. Lessthan 
b Morethan = 
w 


c Equal _ же 


+ ә 
d. Three quarter 
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Unit three 








Motion in a circle 





e Let a stone be attached to a string . Hold the other end | 


by your hand , then whirl the stone around in a 

Increase the velocity of the stone during rotation . 
do you notice ? Let the stone go freely , in wh 
direction will the stone go ? 





е For body to move in a circle , a force (F) normal to its direction of motion and 


directed towards the centre of the circle has to act on the body to force it to 
continue its circular motion . 


e If this force is removed , the body will rush in the direction of the tangent to the 
circular path , ( at the point where the force is removed ) at a constant velocity in 

















w q < 

















magnitude and direction and moves in a straight line . This velocity is called 
tangential velocity (v) . 










Tangential velocity Twente 


э» w 


velocity 


we 
^| / 


4 š 
t м 8 
f ; 4 
+ t 3 
* i IN 4 
$ | 3 
% 2 
% 4, 
% # 
% 4 
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Direction of бошу motion when Direction of force & velocity in 


the string is cut the circular motion 






е [tis thé 


дее” к елине хыз ақын 
direction . 
pae s sss 


• The force acting on this Body, j rds the center is called the centripetal force . 





1. Tension force (F+) [stretched string 1. 

2 

3. 

4. Reaction force (Fy) : When the circular path is inclined at an angle to the 


. Gravitational force (Ес) [between moon , Earth , sun , satellite ] 
Friction force (F;) [ between the road and car tyres in circular path or a curve ] 


horizontal so the centripetal force is the sum of the two components of 
reaction and friction . 

5. Lifting force (Р) : the horizontal component of the lifting force on the 
aeroplane acts as a centripetal force . 

















š 2 
{ 3 
Ë 3 
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٠ When а force (F) acts normally to the direction of body 
motion that has mass (m) moving at velocity (v) in a 
circular path of radius (r) a change in the direction of its 





velocity happens . 
٠ Accordingly The body will acquire ап acceleration (a) 





called the centripetal acceleration . 
ө its direction is the same as the direction of the 
centripetal force . 





е Looking at figure, it is obvious that each of velocity (v), 





F) and acceleration (a) has its constant 










Тһе two A А are similar 


Y X 


(CAB) ( triangle of velocity ) 


3 
3 
3 
3 
3 
= 
3 


The triangle 











AL AV 1 
7. — = — of velocity 
r у 
лу = v ДЕ 
ә | | 
3 If the body takes time (At) to transfer from (A) to (B) 
а nas АМ NAL VAL بن ا‎ 
3 At Atr Atr 
l 
3 в. subs іп (1) 
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Fcentripeta = Mass x centripetal acceleration (Е : Мас) 


МУ? 
Е = 





e Linear velocity ( tangential velocity ) 


dist А 
У = — if the body makes one cycle 
Ime 


Total Time _ PN 18% 


i No of revolutions 50 





_ 2лт_ 23.14093 ро 
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: š 
3 = 3 


1. Mass of body[FaM].atconst[v,r] 
2. Tangential velocity [ F a v^] at const[m,r] 
3. Radius of circular path [Е a*/,] atconst[ m, у] 


F F 


1. Tangential ( linear ) velocity [a a v^] at const [ г] | 
2. Radius of circular path [a a !/,] 


a ad 


Slope = nn Slope = _ 





















| | | | 2лт 
Factors affecting tangential velocity [ V = т | 





1. Radius of circular path (г) [var] at const [ T ] 
2. Periodic Time (T) [у a !/;] at const [г] 


V V 


Slope =... Slope =... 


Solved Бале. 


1) А stone ob mass'( | байын to а string of length (10cm) 7 rotating at 


T=m "жеу = 54 N 

r 0.1 
Since the required centriptal force in more than the maximum 
tension force that the string can afford , the string will be cut . The 
stone moves in a striaght line at the moment of cutting the string 
tangent to the circular path . 
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2) Acar of mass 1000 kg rotates in a curve of radius 50 m with velocity 5m/s . find 


a) Centeptal force acting on the car. 
b) Perodic time. 
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with velocity 10 m/s find : 
a) Linear acceleration . 

b) Centriptal accelation . 
c) Centriptal force . 
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Give reason for : 





1) The force required to move a bicycle in a curved path is less than that 
required to move a truck . 


е Because the centripetal force is directly proportional to mass and the 
truck has larger mass . 
2) Trucks are not allowed to move along some dangerous curves 


° Because they have huge masses so they need huge centripetal force [F.a 
М [ 
3) Engineers define a certain velocity which should not be exceeded for the 
motion in curves road and high way . 


е (Fc a V?) So cars need large centripetal force to keep it in curve . 
4) It is advisable to move with low speeds in dangerous curves. 








e Skidding of objects away from the circlar path 
when the centriptal force is too weak to keep 
them in the path can be used in many life 


applicalions such as drying clothes , candy floss 
= the r a barrel in the amusement park | 









When the drier 
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1 T The motion 7 an күрте dus the е некті 0 0 a аға y velocity of 
constant magnitude and changeable direction. | 

2. * A force always acts towards the center normally to the direction of the linear 
velocity during the motion of a body in a circular motion. 
e A force acting normal to the direction of motion of a body resulting in its 
motion in a circular path with constant speed. 
e The force acting continuously in a direction normal to the motion of a body and 
changes its path from being straight into circular. 
e The product of the body mass x centripetal acceleration with which it moves. 

3. A force acts as a centripetal force normal to the direction of motion of a body 
pulling a 1 string or a wire, т a circular path. 

4. A force originates due to the attraction force between large bodies and acts as 

acting force normal to the direction of motion of the body. So, it 








тен 
e The square of tangential velocity divided by radius ны curvatu. " 
° A vector quantity defined as the change in the direction of consta t 
time passes. 0 
e The acceleration with which a body moves in © circular path and е | towards 
the center. 
e An acceleration changes the direction of motion only. 
мді Тһе time taken Буа boay t to таке а complete revolution. 
Choo: rect answer ој the given answers: 
1 When a po acts ona moving body in the same direction of motion, its 






velocity.......... 
a. decreases without changing direction. b. increases without changing direction. 
c. decreases and changes direction. d. increases and changes direction. 

2. When a force acts on a moving body in an opposite direction of its motion, its 
velocity.......... 
a. decreases without changing direction. b. increases without changing direction. 
c. changes direction only. d. changes and its direction also changes. 
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3. When a force acts on a body in a direction normal to its direction of motion, its 
velocity.......... 
a. decreases without changing direction. 
b. does not change but changes its direction. 
c. changes and its direction also changes. 
d. does not change without changing direction. 
4. If a body moves in a circular path, its velocity changes in.......... 
a. magnitude only. b. direction only. 
c. both magnitude and direction. d. there is no correct answer. 
C— İs considered as centripetal force when it is normal to the direction of motion. 
a. Tension force b. Attractive force c. Friction force d. All of them 
6. The centripetal force acting on a car moving in a curve is resulted due to.......... 
a. the gravitational force of Earth. 
b. the аа „ш between the car tyres and the road. 








a. v 
2 
r 
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9. The centripetal force is directly proportional to.......... 


1 1 
а. us b. r. C. — 
r m 





10. The centripetal force is inversely proportional to a 


| 1 


2 
а. — Б. E C. r. d.r 
r ғ 


11. If the tangential linear velocity is doubled and the radius of curvature is also 
doubled. So, the centripetal acceleration.......... 


a. decreases to its half. b. is doubled. 
c. increases 4 times. d. does not change. 

12. Two objects A and B move on the circumference of a circle with the same velocity 
where тд = 2 тв. So, the acceleration with which A moves is.......... that with 
which B moves. 

a. equal to b. double of c. half of . d. quarter of 


13. If the radius of a circular orbit is increased to four times its original value, the 
centripetal force required to make the speed of the body constant would.......... 
a. decreased to half. b. be unchanged. 
c. increased to double. d. decreased to quarter its value. 
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14. A car moves around a curve of radius 100 m with constant speed 20 m.s î. So, the 
centripetal acceleration equals.......... m.s 
а. 4 b.2 c.5 d.2.5 
15. The quantity J Fr | m indicates.......... 


b. linear acceleration. 


a. speed of a body ina circular path. 
d. centripetal acceleration. 


c. rate of change of speed. 
16. The centripetal force equals.......... 
“а. mass x centripetal acceleration. 


c. mass x velocity. 
17. A stone of mass 4 kg is tied to a string of length 10 


b. mass x radius of curvature. 


d. mass x acceleration. 
m rotates in a horizontal 


circle, if the tension force in the string is 160 N. So, the stone speed is.......... m/s. 
a. 400 b. 100 c.20 d. 10 
18. An object of mass 6 kg moves in a circle of circumference 6 7t with constant 


speed:10 m/s, the centripetal force acting on the body is.......... N. 

c. 180 d.50 | 
| -оп а bicycle moves оп-а curved road of radius 30 m with 
. һе cen ripetal force acting on him is 10 N so the mass of the 







а. 25 5.50 B d. 100 
20. The ratio of the centripetal forces acting on two bodie: 
first moves with speed 5 m/s on a circle of diameter 4 m and th 


with speed 10 m/s on a circle of diameter S MAS ун | 





2 | | 

q. — b. 2 C. — d- ^" à S x 

3 ы 3 2 CU EN 
determined 


21 .The tangential linear velocity of a body moving in circular path is | 
from the relation.......... 
a. E b. ar. pr d.mr. 


T 
22. When a body moves on the circumference of circle of radius (r) with speed (v). 


a. the motion is accompanied by a centripetal force acting on changing the 
velocity direction. 
b. the motion is with constant speed. 


с. v = ,{centrpetal acceleration x r. 


d. all of the previous. 

23. A boy catches a string with a stone ati 
as shown with the arrow(e) on the figure. 
when the stone is at x. So the stone will MOVE in.......... direction. 

b. xb | C. xà d. xd 


ts end and moves it in a horizontal plane 
If the boy leaves the string suddenly 


а. xc 
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24. If the tangential velocity with which а body moves їп а circular path is 7 m/s and 
it makes 4 revolutions in two minutes. So, the radius of curvature of the path 


equals .......... m. | 

a. 30.6 b.33.4 c. 25 d.66.8 
25. From the factors on which the centripetal force depends is/are.......... 

a. body temperature. b. kind of material. 

c. radius of rotation. d. allof the previous. 
26. From life applications of centripetal force is / аге.......... 

a. drying clothes. b. candy floss. 

c. rotating barrel in the amusement park. d. all of the previous. 
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and the distance between their centers equals [ 1 m ] 
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ө Abodyin the universe attracts any other body by a force , this force is directly 
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e It is the gravitational force (mutual force)between two bodies each of mass[1 kg] 
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M massofEarth 
R radiusofEarth 
h height above earth's surface (m) 





R, : radius of first planet. 


2 : radius of second planet . 
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1- The satellite stops and its velocity become zero . 
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When the curvature of satellite path is parallel to the curvature of the earth's 
surface . it will rotate in this path and becomes an earth's follower as moon so it 
is called satellite . 


—. It would fall in a straight line towards the earth 
and fall onto it . 


`2- Thi x 1 itation force between the earth and the 


radius of orbit radius of earth 





We notice that the gravitational force between the earth and moon is normal to 
the motion of the moon and it keeps the moon in a circular orbit . 

ie.: the force of gravitation between the moon and the earth acts as а 
centripetal force 
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1- The mass of the planet around which the satellite rotates . 


va JM 


2- The height of the satellite away from the center of the planet around which it 
rotates . 
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1. The moon rotates around the earth in a circular orbit whose radius is 
(3.85 x 10° km). It makes a complete revolution through (27.3 days). Calculate 
the mass of the earth (Universal gravitation constant (6.67 x 10^ m?kg !s" | 








Periodic time: Т-= 27.3 x24 x 60x 60 = 2.36 x 1096 








2 | | x10? E 
velocity of the moon: у=” کک‎ о له‎ =1025т / s 
T 2.36х10 
| М 


Mass of the earth: ~ v = Сх 





V?xr. (1025)/x3.85 x10?x10? 


G 6.67x10'!! 








Therefore: M- -6x10^'kg 
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2. A satellite rotates around the earth in almost circular path at a height of 
(940km) away from the earth's surface . Calculate the orbital velocity , the 
time required by the satellite to make a complete revolution around the earth 
, knowing that : 

(Ra = 6360 Km, M = 6 X 102“ Kg, G = 6.67 X 10 Nm’/kg”) 






Calculating the radius of rotation of the moon around the earth : 
r = Re +h = 6360 + 940 = 7300 km = 7.3 x 10° 


Calculating the orbital velocity : 





у = 7.4 x 10° m/s 


Calculating the periodic time : 


v= 21 „тел т = 6195 S 











3. A satellite completes its revolution around the earth in ( 100min. x 
length of its path = 60000 km . Calculate its orbital velocity , and its height 
above the surface of the earth , knowing that (К. = 6360 Кт). 








Calculating velocity : 
,-2zr „ 60000x10__ 10000т / s 
T 100х60 
Calculating height of the moon away from the earth : 
Олк-60000х107 
_ 60000 x 10° 
2хл 


r=R,+h 
h =r — R, = 9.55 X 10° - 6360 10° = 3190000 т 


- 9 55x10°m =9550km 
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Importance of satellites: 





Usage of satellites has made a real revolution in many fields. 
The satellite is considered as a very high tower used in sending and receiving the 


wireless waves. 


There are апу kinds of satellites . 





They transmit phone rails, radio and TV signals to and everywhere on the earth's 
surface. 





They are huge telescopes roaming in the space and they can image the orbs 





They a are esatie ا‎ abound the information needed )y military and political 
leaders to make decisions and monitor combats. 


Technology and society 





Satellites have contributed in changing life earth . for examples those satellites 
that orbit hundreds of kilometers away from you and affect on all aspects of your 
daily life . They enable you to watch satellite channels , follow the world news ; 
know the weather forecasting and may help you in using the internet and your 
mobile phone . Also you can use them precise your location via the GPS , ог to see 
your home from space view by using ( google earth program ) ... etc. 





Satellite are used in Satellite a are sedi in Google maps GPS to deter mine 
communication studying hurricanes imaged by satellites locations 
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1. Each body in the universe attracts any other body by a force, this force is directly 
proportional to the product of their masses and inversely proportional to square 
of the distance between them. 

2. Force of attraction between two bodies each of mass 1 kg and the distance 
between their centers 1 m. 

3. Space in which the gravitational force appears. 

4. The attraction force of Earth to a mass of 1 kg. 

5. A body is launched in space with certain velocity to rotate in a curved path so that 
it has a constant distance from the Earth's surface. 

6. The velocity required to keep the satellite rotate around the Earth in a roughly 
curvedip atn so that it has a constant distance Mom the Earth's surface. 





a. square и their бк. Ж 5 b. product of their masses. 

c. square of the distance between them. d.the distance between their centers. 
2. The acceleration due to Earth's gravity is.......... 5 

а. а general universal constant. | : | 

b. changeable according to the height from the Earth’ 5 s surfo асе. E 

‚ C. different through the seasons of the year. Ко GU 

d. changeable depending on the distance between Earth andit Sunc 








`3. The centripetal force acting on a satellite of mass (m) rotates around: Earth with 


velocity (v) in constant orbit of a distance (r) from Earth's center equals.......... 
2 











а. т b. m> с.с" d. ст. 
r r r r 
4. The universal gravitational constant is determined using the relation G = ....... 
a. ш | aci C. E d. Fr 
Fr р? ғ” Мт 
5. Тһе ratio between the universal gravitational constant on the Earth's surface to 
that on the Moon's surface is.......... to unity. 
a. less than | b. more than c. equal d. three quarter 
6. The unit for measuring the universal gravitational constant is.......... 
а. N.m*. b. мит“ c. N.m//kg* d. N.m°.kg. 
7. The attraction force between Earth and Moon can be detected because of.......... 
a. their small masses. b. their large masses. 
c. their small distances between them. d. their big radii. 
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8. If the distance between the centers of two masses decreased to its half, the force 
of attraction between them...... 
a. is doubled. b. increases 4 times. 
c. decreases to its half. d. does not change. 

9. If the distance between the centers of two bodies is doubled, their masses are kept 
unchanged, the attractive force between them would be.......... 
a. doubled. b. halved. c. quartered. d. increases 4 times. 


10. Two bodies of mass (m;) and (m2) and the distance between them is (r). If the ` 


mass of the first body is doubled and the distance between them is also doubled, 
the force of attraction between them .......... 


a. does not change. b. is doubled. 
c. decreases to its half. d. becomes 4 times its value. 
11. Two balls of masses 8 kg and 20 kg , the distance between their centers is 0.2 m, if the 
universal gravitational constant is G, so the attraction force between them -......... N 
а. 8000 G b.4000G c.40G d. 8 G 





12. If the a tween the centres of two identical balls is 1 m and the force of 


5555 


attrac n them is 1 N, the mass of each опе of them equals.......... 
4 (G = 6.67 x 10° N.m*/kg’) 
a. 1kg. b. 1. 2210? E c.2xl0”kg. d.0.1 kg. 
13. The intensity of Earth's — field сап be determined using the relation g-..... 






Gm Avo | 
С. 


do 
r 







78 кт, if G = 6.67 x 10” 
N.m^/kg^, so the intensity of planet's uidi field at a point. lies . at a 
distance 36000 km from its иче equals.......... t 
a.22.2xl0° b.22.2xl0* c.22.2xl0* d.22. 2x0“ 
15. The orbital velocity that required to keep the satellite rotating around the Earth 
is given by.......... 
M 
а. — b. gr c. /GM/r а. Ја" 
16. The orbital velocity of a satellite is inversely proportional to.......... 
a. the mass of satellite. b. square root of its mass. 
c. raduis of rotation of the orbit. d. square root of the orbital radius. 


17. Two satellites A and B rotate around the Earth having the same periodic time. If 
the orbit radius of satellite A equals 4 times the orbit radius of satellite B. So, the 
ratio of velocity of satellite A to that of satellite B equals.......... 

a.2: 1 b.4: 1 (152 0. 1: 4 
18. The time taken by © satellite to make full revolution around the Earth is given by 
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19. 


20. 





Тһе velocity required by a satellite to rotate around the Earth.......... 

a. depends on its mass only. 

b. depends on mass of the Earth only. 

c. depends on both mass of the Earth and the distance between them. 

d. is constant. | | 
The velocity of rotation required by the Earth to orbit the Sun depends on.......... 
a. the mass of the Earth only. 

b. the mass of the Sun only. 

c. both the mass of the Earth and the Sun besides the distance between them. 
d. the mass of the Sun and the distance between them. 


21. A satellite rotates at hight 12000 km from a planet of mass 9.96 x 10“ kg. If the 





radius ој the planet is 1063 km and G = 6.67 x 10! N.m*/kg’. So, the orbital 
velocity of the satellite = .......... m/s. 
a. 74 b. 713.13 c.311 ` d. 249.9 
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2. If the distance between tie outers of two doubled an 








1. The centripetal force of earth. 
a. The gravitational force of Earth. 
b. The friction force between the car tires and the road. 
c. The inertia affecting the car driver. 
d. The force of brakes. 
2. If the radius of a circular orbit is increased to four times its original value, the 
centripetal force required to make the speed of the body constant would be: 
a. Decreased to haft 
b. Unchanged. 
c. increased to double. 
d. Decreased to quarter its value. 
3. Two satellites (A) and (B) rotate around the Earth, having the same periodic time. 
it radius of satellite (A) equals four times the orbit radius of satellite (B), 
n the velocity of satellite (A) to that of satellite (B) equals : 
» d. (1:4) 
4. If the distance between the centers of two 1dentical bills is 1 m and the force of 
attraction between them is IN, the mass of each one of them equals; 
а. | Кр b. 122 x10? kg E 
c. 2 x 107g d. 0.1 g x 











ir masses are kept 
unchanged, the attractive force between them would be: 
a. Doubled. b. Halved, 
c. Quartered d. Increased four times, ig 

2) A helicopter toy of mass 100 g flies to a circular path of radius 1 m and rotates at a 
rat of 100 revolutions in 20 s. 

Calculate 

a. The linear (tangential) velocity of the toy. 

b. The centripetal acceleration. 

c. The centripetal force. 

3) Give reasons for each far the following: 
a. Although body moving it a uniform circular motion acquires an acceleration its 
linear speed is constant. 
b. It is dangerous to move at high velocities in curves of roads. 

4) Write down the scientific terra few each of the following : 
a. The motion of an object along the circumference of a circle at a linear velocit 
of constant magnitude and changeable direction. ( ) 
b. The time taken by a body to mike a completer revolution. ( ) 
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c. À force always acts towards the center normally to the direction of the linear 


velocity during the motion of a body in a circular motion. ( 


) 


5) Choose the proper unit from column (B) that fits each quantity in column, (A): 











мо, 


Centripetal force 







the earth's surface should a satellite rotate so that its periodic time 
y equals.the periodic time of Earth's spinning? Knowing that the 
е universal gravitational constant (G = 6.67 x 10 N.m° 
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1) A certain force acts on the object . | 
2) Acertain displacement in the direction of the force . 


F Force (N) | 








-F.d 


d displacement (m) 





-1М.1т) 
It is the work done by force [ 1 N] to move an object (1 m) in its direction 


It is the dot product of the force and displacement of an object in the 


direction of the force . 


e If the direction of (F) is inclined at an angle 


(9) 
w 


W 





to the direction of displacement. 


(F cos Ө ) (d) | 
Fd cos 8 
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0 < 0 90? Positive Pulling an object 
The person 
who does 
work F 





Zero Moving while carrying an object 
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The object opposite to the direction of the force 
does work on 
the person 
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1. А сам of mass (20 kg) is pulled Бу a force of (50 N). The line of action of the 


force makes an angle (60°) to the direction of displacement Find the work done 


by the force to displace the car through 4 m (neglecting friction). 
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A person tries to pull an object while moving 
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mass (300g) to move it through a displacemet of (10m) in the 

horizontal direction . Then , calculate the work done by the 
boy to lift a bucket of the same mass (10cm) in the vertical 
direction ( g = 10 m/s? ). 


5 
d 





e Work done by the girl: 
- Since the force exerted by the girl is perpendicular to displacement , 
2. Work done equals zero . 
e Work done by the boy: F 
Finding the force: 





| F = mg = со X10=3N 







а 


Мо work is done when force 
is normal to displacement 


nition of work : 






work = force x displacement - length x width 
= the area below the curve in (force — displacement ) graph 


Therefore , graphically , work done = the area below the 
curve in ( force — displacement ) graph Work done equals the area 


below the line 


3. Find work done by force 100N acts on a body at rest so that its velocity 


becomes 20 m/s after 5 seconds. 
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weight 


F sin0 асісіп the same direction.of weight | F sin0 acts in the opposite direction 
| to weight 
so friction increases 
so friction decreases 
so work increases to move the body 
so work needed to move the body 
decreases 


I ааа 








It is the ability [ capacity ] to do work. 


Joule = N.m = kg m° s? Е А 
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It is the energy possessed by an object due їо its motion . 





What is meant Бу: 


K.E. of body = 400 Joule 
e The energy possessed by this body due to its motion = 400 Joule. 


Gr. Work can be added to energy 
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e Ifa car moving from rest in straight line with uniform acceleration (а) 
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2 
e КЕ= —mV' = Ба , the work done іс directly proportional to the square 


of the object speed . 


e If we'd like to stop a car moving at velocity ( 60 km/h) by applying the brakes , 


the car would slid for a distance before stopping . 


e This distance is four times longer than that needed if the car moves at velocity 


(30 km/h ) 





30 kmh 


40 т 60 kinh 
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e Calculate the kinetic energy of a car | 2000 kg | moving ts 
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е itis {Пе energy stored іп an object due to its position 
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Prove that PE=mgh 





If object of mass (m) is lifted to a height (h) work is done which equals 


е W= Fh 
e Force = weight = тр 
е W-mgh 


e W> This is the work done to put the body in a certain position so it is called (PE) | 


PE=mgh 


P.E 
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* To lift a box into a truck , work must Бе done. E” 

e In figure (12) we need a force of (450 N ) to lift the box vertically о 
(1 т). " 

٠ Onthe other hand , we can raise the same box using less force ( of 150 N ) using 
a ramp ( inclined plane ) but with a greater displacement (3m). 





Figure(12) : lifting the box Figure (13) : When using а ramp, 





vertically requires a force equal the box requires a force less than 
to weight , and the work done its weight but affects it for a 
Wz450N X1m = 450 ل‎ longer displacement 


W=150N X3m-450J 
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e Calculate the work done to lift an object of mass 50 kg to 2.2 m high above the 
ground ( g = 10 m/s2) 
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eee. 
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Definition 


Mathematical 
expression 


Affecting 
factors 


Unit of 
measurement 


Kinetic energy 


Potential energy 





The energy possessed by the 
object due to its motion 


Increases by increasing each of | Іпсгеа 
Object mass (m) Obje 
Object velocity (v) Hight above Earth's surfgace 


__ | (h) LL 


The joule | | The joule 
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1 A peser ату урне the ни oí psa X шем кетеди 

2. Work done by a force ој 1 Newton to move an object through a displacement of 1 
meter in the direction of the force. 

3. е Work done to move an object. 
e The energy possessed by the object due to its motion. 

4. Тһе energy stored in objects because of their new positions or state. 


e Stored energy in a spring when а 







а. scalar, №. b. vector, N. c. scalar, J. d. vector, J. 
2. If the force acting on а body is doubled so that it covers the same displacement, 


.. with the 






direction of displacement. 
a. zero b. 45° с. 607 а. 907 

7. Ап object тоуев а distance 10 т, while а normal force of 40 М acting оп it. Тһе 
work done т this case -.......... 
a. 400 J. b. 40 J. C.4J. d. zero. 

8. When the body moves in a direction makes with the force an angle 60% then the 
work done will be.......... 


a. zero. b. maximum. c. half maximum value. d. negative. 
9. The work is negative if the direction of displacement.......... the force. 

a. in the same direction of b. normal to that of 

c. opposes that of d. is inclined by an acute angle on 
10. The work done by brakes is ......... | 

a. positive. b. negative. 

c. equals zero. d. there is no correct answer. 





кара ыс а re 





11. The kinetic energy of a body is determined using the relation........... 


a. ni b. Sony? C. 2m d. mv. 
2 2 2 
12. An object of mass 2 kg and has a kinetic energy of 25J , its velocity 
equals.......... m/s | 
а. 5 b. 12.5 c.80 d. 100 


13. The kinetic energy of an object is 4 J. What is its kinetic energy if its speed is 
doubled ^?.......... 


a.0.8J. b.4J. C.16J. d.8J. 

14. When the speed of a car is doubled, its kinetic energy.......... 
a. is halved. | b. is doubled. 
c. increases 4 times. | d. remains constant. 


15. If the velocity of an object is doubled and its mass becomes at fourth its value. 








b. does not change. 
d. is doubled. 


a. half b. double : d 


17. The potential energy of an abject at height (h) from Ea 


a. mgh. b. mgv. D „та. d. 
18. The stored energy іп a compressed spring 15.......... Е 
а. kinetic energy. b. potential energy. " 
c. attraction energy. d. repulsion energy. С 
19. An object of mass 2 kg is at 5 m high above the ground. Its potential energy 
equals.......... 
a. 98 J. b. 10 J. 02:50, 1.9.8]. 
20. If an object is projected upwards, which quantity becomes zero at its maximum 
height?.......... 
a. gravitational force. b. object acceleration. 
c potential energy. d. object velocity. 


21. А man went to his apartment twice; once using the stairs and another using the 


elevator. Which statement is соггесі?.......... 

a. The man possesses more potential energy when using the stairs. 

b. The man possesses more potential energy when using the elevator. 
c. The man has no potential energy when using the elevator. 

d. The man possesses the same potential energy in both cases. 











22: 


23. 


24. 


25. 
а. the 








° Pqtential energy vU) 


The slope of the straight line in the opposite graph 


represents.......... 
a. object mass. b. object weight. 
c. object displacement. d. object speed. 


جه 
Hight (m)‏ 


The potential energy of an object of mass 1 kg at the surface of the Earth 


equdls.......... 

a. 98J. b.9.8). C. 1 J. d.zero. 

If g = 10 m/s“, then the increase in potential energy of a student of mass 50 kg 
climbed a mountain to a height 5 m equals.......... J. 

a. 250 b.500 с.2500 а.25000 


Mechanical energy of an object equals.......... 
e between its kinetic energy and potential energy. 
its kinetic energy and potential energy. 









b. the 





d. the product D of. 
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Unit four 





e Energy is neither created nor destroyed but, it is converted from one form to 


another . 





e Тһе sum of (PE) and (KE) of an object at any point on its path under the effect 


of gravity only is constant (МЕ). 


е When th body moves from point (1) to point (2). 


ы. 


у; -у; = 2ad 


v? - v? = 2(-g)d MEE І 





— multiply by (1/2 m) | 
1 1 1 Г27777777777777777777272 

PEU mv; 5 mv; = E m(-2gd) Earth's surface 
2 2 2 

| 5 1. 5 

Шу; - „Ши =-mg d (y,-y;) 

2 2 

] > 1 Я 

е и (Уг -У;) 

Lupi! oce! equos cda 

Bcc we БУ, "ШВУ, 

—mv; tmgy, = —mv; + тру, 
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(KE), + (PE), - (KE) + (РЕ), 


.(PEFKE), = (РЕ+КЕ), = Constant = МЕ 


. ME = PE + KE 





A static object at (30 m) high above the ground has 

potential energy (1470 J). If this object falls 

neglecting the air resistance and consider g = 9.8 

m/s”, find: 

1- The E energy and potential energy of the 
object at (: 






locity just before hitting the 


At point A 

P.E = mgh = 1470 J 
m x 9.8 x 30 = 1470 J 
m= one 


1 
ЕЛ қ жеге: - МЕ 
2 А 2 В 


БОЙ = [5х9.8х30+0] = 1470 
2 ^ 8 


8 


|КЕЈ|‏ -)490 دك 


° kinetic energy of object at 20 m high is (490 J) 
° Potential energy of object at (20 m) high: 
° [PE], = 1470 - 490 = 980) 





Solved example : | | | 
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2- To find the object velocity just before hitting the ground: 
applying the law of conservation of mechanical energy to the points 
[C] and [А] 


[5 9.8 30+0].= 0+2 х5хУ) 


А 


v2 = 24.25m/s 





Thinking corner 


Imagine three possible pathS for a ball lifted from the ground to reach the same 
hight each time . Which path makes the work done to move the ball the greatest ? 








- The ёте in all paths 




















There are examples of such transformation as indicated 
by the following figures: 





mutual transformation of mutual transformation of mutual transformation of 
kinetic energy and potential kinetic energy and potential kinetic energy and potential 
energy in vaulting energy in flinging arrows energy in roller coaster 








The diagram illustrates a ball hung by a thread 
swinging in a certain vertical plane. If the ball mass is 
(4kg) and (g = 9.8m/s°), find the greatest velocity of 
the ball during oscillation, neglecting the air 
resistance. 





٠ oscillation is reached at the point (В). 


* applying the law of conservation of mechanical 
energy at the points B and A 


A 





The increase in (KE) at the experse of 
(PE) and vice versa when the body 
ejected upwards 
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kinetic I energy ii an aliua at any ОБОИ: on its ыр. КА. 
only is constant. 





е W=F.dcos0 = A PE =A KE 


e К.Е. =1/, mv’ 

e Р.Е. = mgh 

° Mechanical energy -potential energy + kinetic energy 
° [PE] top = [KE] bottom 
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1. ee is рии created r nor бија унии but it can be O from one form 
into another. 

2. The sum of potential and kinetic energies of a body. 

3. The sum of potential energy and kinetic energy of an object at any point on its 


pat a the deis of gravity is constant. 






1. Mee anae energy ке ап Е equals — 
a. the difference between its kinetic energy and potential energy. 
b. the sum of its kinetic and potential energies. 
c the ratio between its kinetic energy to potential energy. 
d. the product of its kinetic energy and potential energy. 








. When an.gbject falls freely 





а. Zero. 





4 2 
4. When an object is thrown upwards its E 
-а. potential energy | b. kinetic energy — А 
с. mechanical energy d. all of the previous 
5. When an object is thrown vertically upwards, the sum of potential and. 00 
energies.......... 
a. increases. b. decreases. 
c. is constant at any point. d. equals zero. 


6. The ratio between the mechanical energy of an object thrown upwards to its 
potential energy at maximum height equals..... 


] ^ 
g. — pos 22 а. = 
2 1 | | 
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General exercise on the fourth unit 


1) Choose the correct answer for each phrase of the following; 


a. The kinetic energy of an object is 4 J, what is its kinetic energy if its speed IS 
doubted? 





J — > 167 — 4J — 0.8J‏ 8 ج 

b. An object of mass 2 kg is at 5 m high above the ground. Its potential energy 
equals: 
— 98) — 10J — 2.5 J — 9.8] 

с. The stored energy in a compressed spring 15; 
— kinetic energy. | — potential energy, 
— nuclear energy, — repulsion energy. 

d. If an object is projected upwards,, which quantity becomes zero at its maximum 
height? 


— object acceleration. 
— object velocity. 








Grayitational force.‏ چ 


3) A force of 100 N acts on an object to оно it кілді; 2:5: 
by this face in the following cases: COUR 
a. If the force acts in the same direction of object motion. 
b. If the force direction makes an angle 60 to the direction of object m üc 


c. If the force acts perpendicular to the direction, of object motion, 


4) Calculate the mass, of an object if its potential energy at a point 5 m high above 
the ground equals 980 J, and acceleration due to gravity — 9.8 m/s’. 


5) A ball of mass 0.5 kg is projected vertically upwards. If its velocity at 4 m high Is 
3 m/s, find the work done to projéct the ball given that acceleration due to- gravity 
= 10 m/s". 

6) An object of mass 4 kg falls freely from 20 m high above the ground. Fill in the 
blank cells in the following table, neglecting the air resistance and. given that (g = 
10 m/s?) 























Mechanical 
energy (J) 





Front the results you obtained, define the point, during, falling, at which: 
a. The mechanical energy of the object equals its kinetic energy 

b. The mechanical energy of the object equals its potential energy 

c. The kinetic energy of the object equals its potential energy 


е шаш ÇQ ي‎ аиа Ç ш ч Ф 


ЛА body has been projected vertically upwards. You haw got three graphs(1,2 and 3); 
each of them expresses the relation between two physical quantities. 


(2) ( 












Decide on the graph represents that the relation between: 
a. potential energy and object height above the ground. 
b. kinetic energy and object height above the ground. 
c. mechanical energy and object height above the ground. 
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uestions 


1) Complete the following statements: 





1- When a force acts оп a moving body in the same direction, its speed 


4- If the radius of curvature of the path of a body moving іп a circular path 
increases four times , so the centripetal force required to make the speed of 
the body cost ant decreases to ................ 


5- From life applications of centripetal force are ................ ШЕ ............. 
6- The centripetal force acting оп a satellite of mass (m) rotates around Earth 


with velocity (v) In constant orbit of a distance (r) from Earth's center 


8- The ratio between the universal gravitational constant on Earth's surface to 


that on Moon's surface 1$ .............. unity. 

























2) Q2: What's meat by? 


1- Uniform circular motion 
2- Centripetal force. 
3- Tangential velocity 
4- Reaction force 
5- Centripetal acceleration 
6- Periodic time 
7- Universal gravitational law 
8- Gravitational field 
9- Gravitational field intensity 
10- Satellite 
11-Orbital velocity 
12- Astronomical moon 
3) Q3: Give reason: 
1- Although the object moves in a uniform circular motion and 15 affected by 
an acceleration , 1t has a linear constant velocity. 
2- When а car turns in а circular path , it conserves moving in the curved path. 
3- Although the body moving 1n a circular path 1s affected by centripetal 
force, it doesn't go to center of the circle. 
4- Racer leans his body with the motorbike towards the center of the circular 
path at the curved part of the path. 
5- The driver must decrease his velocity in the curved path. 


6- The attraction force between two masses increases as they move nearer to 
each other. 
7- The orbital velocity keeps the satellite at the same height. 










9- The importance of satellites. 
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Secondary 3 









4) 04: What do we mean when уге say? 


1- The centripetal force acting on an object 15 100N. 

2- The centripetal acceleration of an object is 40 m/s. 

3- The orbital velocity of a satellite = 9.7 X 10^ m/s. 

4- The gravitational filed intensity of the Earth = 10 N/Kg. 


5: Write down the slope of the straieht line and the mathematical relation 





for each of the following: 
6) 


(a) T ~ ұм 
Е F x 
р (ke) VA (m/s y 
(b) (c) 
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О6: Problems: 


1- A bicycle rider move in a circular path of radius 40m.With tangential 
velocity 13.2 m/s. If the force that conserves the circular motion of the 
bicycle 1s 377 N. Calculate the mass of the bicycle and the rider. 

2- A car of mass 905 kg. Moves on a circular path of radius 3.25m. , calculate 
the centripetal acceleration for the same object if its velocity 1s doubled 
and its radius of rotation decreases to its half value. 

3- An object of mass 2kg is held-at the end of-a rope and rotate in a horizontal 
circular path of radius 1.5 m. so , it makes 3 revolutions in one second , 
calculate : 

a. The tangential velocity. 
b. The centripetal acceleration 
c. The tension in the rope 

4- Find the mutual attraction between the sun and Jupiter giving that the mass 
of the sun 2 X 10" Жо, the mass of Jupiter 1.89 X 10°’kg and the distance 
between their centers is 7.73 X 10''m (G = 6.67 X 10 Мат /kg^) 

5- A mine 15 at 500m deep below the surface of Earth: Find the acceleration 
due gravity inside that-mine giving that: 

(G) = 6.67 X 10" N.m*/kg> (R)=6360km ` (M) = 5.98 X 10^ kg 
6- A planet has mass twice that of Earth and a diameter twice that of Earth. 


Find the ratio of the acceleration due gravity of the two planets. 







5 Second Term ` 


/ ) \ 
= f 








Model Answer 
Q1: Complete the following statements: 


1) Increases — direction 
2) Decreases — direction 
3) Direction only 

4) Its quarter 


5) Candy floss — rotating barrels-in-amusement park — Drying cloths. 


9) Equal 

9) Quarter 

10) N.m"/kg* 

Q2: What's meant by? 

1) The motion of. à body in a circular path with constants speed and 
changeable direction. 

2) The force acting continuously in a normal direction of the moving body 
changing its straight path imtoscircular path: 

3) The velocity of a body in the tangential direction of circular path at the 


release moment. 


























4) The force acting normally to the direction of a body moving in a circular 
path that 1s 1n clined to the horizontal towards the center of the curved path 
helping the body to move in a circular path. 

5) The acceleration acquired by an object moving in a circular path due to a 
continuous change in the direction of its velocity. 

6) The time taken by the body to make one complete revolution. 

7) A body in the universe attracts another body by a force which 15 directly 
proportional to the produet'of their masses, and.inversely proportional to 
square the distance-between them. 

8) The space in which the gravitational forces appear. 

9) The gravitational force acting on a mass of | kg. 

10) An object projected at a certain velocity to rotate in a roughly circular 
path at a constant distance from the Earth's surface. 

11) The velocity that makes the satellite orbit Earth in a roughly circular path 
at a constant.distance from the Earth's surface. 

12) They are huge telescopes floating in space in which4hey can photograph 
space accurately; 

Q3: Give Reason: 

1) Because when the body moves in a-cireular path it will acquire а 
centripetal acceleration which changes the direction of the velocity without 
changing its magnitude. 

2) Due to the friction force between the road and car tyers which 1s normal to 


the direction of motion of the car causing its motion in a curved path. 





















4) To create a force normal to the direction of motion so the direction of 


motion changes and the object moves in in a circular path. 


2 
5) Because according to the relation F = m when the car velocity decreases 


, F also decreases and the car doesn't skid out the road. 
6) Because the gravitional force 1s inversely proportional to the square of the 


distance between the attracted masses. 


7) Because the orbital velocityscan be determined. by the relation V= Ба 


mm 
Vr 


8) Because it is used in different fields such as : Communication , photograph 


since М, G are constants then V сс 


space accurately „determine the mineral resources and abound the 


information needed by military and political leaders. 


4: What do we mean when we sav...... ја 





1) The force acting in a normal direction on the object's motion to turn it ша 
circular path IS'100N. 

2) The acceleration acquired by an object due to the change of its velocity 
direction during its fnotiomin a circular path =40m/s~ 

3) The velocity which makes thessatelhte rotate та а curved path so that its 
distance from Earth's surface constant = 9.7 X 10 m/s 


4) The attraction force of Earth to an object of mass 1kg = ION. 


2 
a- Slope = Е = a (centripetal acceleration ) 





а 
r 


F 
b- Slope =a = т 





Е = та 
Е m 
с- Slope = = = — 
р mv 
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m = m = ( 13.22 = 86.5Кс. 
Ег 
eys em 
u [2140 X 3.25 X 103 — 24.97 m/s 
905 X 21 
3-а-У- | =" 08.06 
3 
v^ (28.26) 2 
b. a = — = == 532.4 m/s 
r 1.5 
c. F = ma =2 X 532.4 = 10 64.8 N 
4- Е =G 
r 
EM 2X 1020 X 1.89 х 1027 23 
= 6.67Х10 X — 24.22 X 10^N 


ОБЕ) 


This force keeps Jupiter orbiting (ће sun. 





GM 6.67Х/10741 X 5.98 X 1024 
е“ (R-h)2 ` (6360 X 103-500)2 2.86 8 
6- M, =2 Ме В, =2R. 
gı _ M,Re* _ 2MeRe* 1 


ge МеВ12 Мех 4Re2 2 









Unit (4) Chapter (4) Work and energy 


Define: 
1. Work 


- The dot product of Фе acting force and the displacement in the 

direction of the force. 
2. Joule 

- The work done by a force of one Newton to move an object through a 

displacement of one«meter in the direction of the force. 
3. Energy 
- The ability to do work: 
4. Kinetic energy 
- The energy possessed by the object due to its motion. 
5. Potential energy 
- The energy stored in the object due to its position or state. 
Give reasons for: 
1. The work done is a scalar quantity although both of force and 

displacement are vector quantities. 

- Because workis.the dot product of force and displacement, which 
results 1n scalar: 

2. The unit of energy 1s the same as the unit of work which is joule. 
- Because energy 15 defined as the ability to do work. 
3. Work done can be negative. 
- When the angle ө between force direction and the direction of the 


displacement Is > 90° or the direction of force 1s opposite to the direction 


of the displacement. 
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Problems: 
1. A man of a mass 70 kg ascends the stairs with angle 60° of length 50 m, 


calculate 


Force 


the work done (g=10 m/s?). 
Е= © = 70х; 10 = 700 N Disp. 
W = Fd cos 0 = 700 x 50 x cos 30° 
= 30311 J. = 
. A force affects on a body causing it to displace by 50 m In a direction 
makes angle 60 with the displacement, if the work done is 2500 j. 
calculate the force. 
W =F d cos Ө 
2500 = F x 50 x соз 60° 
F=100N 
. A force of 5 N acts on a body causing it to displace by 2m, calculate the 
work done in the following cases: 
a. If the acting force is normal to displacement direction. 
b. If the acting force makes angle 30 with the direction of displacement. 
c. If the acting force 15 in the same direction of displacement. 


W = Е d Cos Ө 
a. W=5x2x Cos 90° = 0 


b. W = ذ‎ x 2 x Cos 30? = 8.66 J 
c. W - ع ذ‎ 2 x Cos 0%= 10] 


4. A body of mass 50 kg, calculate its height from the Earth's surface 1f its 


potential energy at that height equals 2500 j (e=10 m/s?). | 
P.E.=mgh 
hz P.E./mg=2500/50 x l0=5m | 
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Chapter (6) Law of conservation of energy 












What is meant by: 
1. Law of conservation of energy. 

Energy is neither created nor destroyed, but it can be converted from one 
form to another. 

2. Mechanical energy. 
The sum of potential energy and kinetic energy of an object. 

3. Law of conservation of mechanical energy. 
The sum of potential energy and kinetic-energy of an.object at any point 
on its path under the effect of gravity only 1s constant. 

Give reasons for: 

1. When an object falls freely its kinetic energy increases. 

Because the object's velocity increases due to gravitational acceleration 
and so, К.Е. = | m V? 

2. The sum of potential energy and kinetic energy of an,object falling freely 
Is constant. 
Because accordine4o the.conservation law ofénergy as the kinetic energy 
increase P.E decrease and vice versa, so theimsum stay constant. 

An object is thrown vertically upwards, which of these graphs represents 

the relation between: 

]- P.E. andh (c) V4 

2- К.Е. andh (a) 1 b с 

3- М.Е. andh (b) 


— 
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Problems : 


1. An object of mass 0.2 kg 1s thrown upwards vertically with velocity 20 m/s, 
Neglecting the air resistance, calculate: 
70 , K.E.=zero , Р.Е. = max. 
— Maximum height the body reaches 


— The velocity at a height of 10 m 





a. At the beginning of the movement ( Earth's surface ) 
M.E.-K.E.-0-21/2mV^20.5.x.0.2x 4002 40 J "2. B. Eomae, EE = zero 
At max. height: M.E. =P.E.+0=mgh=40 Ј 
h = 40/ ( 0.2 x 10) 2 20.m 
b. at height 1040 
Р.Е. + К.В. = 409 
0.2 x 10х 10 +0.5 x 0.2 xV? =40J —— V 31444 m/s. 
2. An object is thrown upwards vertically with initial velocity 10 m/s, if its 
potential energy at max. height is 1000 J, find its mass. 
At max. height? M.E. = P.E. + 0 = 1000 J 
At the Earth's surface; М.Е. = К.Е. + 0 ——— 1/2 m V = 0.5 x m x100 
= 1000 J 
m = 20 kg. 
3. A ball is thrown vertically upwards so that its velocity becomes 3 m/s at 
height 4 m, find the work done to throw the ball if its mass is 0.5 kg and g 
= 10 m/sec? 
At height 4 m: M.E = P.E + K.E. 
М.Е. =m ع‎ + 1/2 m V? = 0.5 x 10 x 4 + 0.5 x 0.5 x 9 = 22.25 J 





Subject: Physics 


Choose the correct Answer 


Q 11. 


The graph illustrates the relation between the mass of the body and the reciprocal 
momentum of body (B) E 


cd | 
of its velocity ( <). so, the ratio 


momentum of body (A) 





Q 13. A body of mass 1005 is tied to a thread of 70 cm long, makes 4 
complete rotations around point (M) in 10 seconds. So, its centripetal 
acceleration = 





- - А 39.84 m/s? 


- - ВУ 398.4 m/s? 
"am 


Q 14. Using the data on the figure , so, the acceleration at which the car 


قوة الأحتكاك 
N‏ 100 





A) | 0.6 m/s? to the right 
B) | 0.4 m/s? to the left 
C) | 0.4 m/s? to the right 
D) | 0.6 m/s? to the left 
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15. The graphs illustrate how the acceleration changes as the reciprocal of 
the mass changes. Which one illustrates the greatest moving force 


Q 16. The graphs illustrate the relation between the momentum of a body 
and time. Which graph illustrates a force which is opposite to the 
motion direction? ......... 


P (Kg m/s) P (Kg m/s) P (Kg m/s) 


Q 17. Acar of mass 1000 Kg moves in а curved road of diameter (50 m) at 
(10 m/s) speed. So, the friction force needed to keep the car from 
sliding out of the curve = 


A) 400 N 
B) | 2000 N 


_ _ C) | 4000 N 
. _ 8) 200N 


الصفحة 9 ^175 الصف الأول الثانوى-اليوم الثالث 











О 18. In the hammer throw sport, knowing that the player makes (10) Ç 


complete rotations in (8) seconds. Using the data оп the figure. So, the 
tension affecting the player’s arm = 


DM 


L=0.7 m 





A) 302.5 N 
B) 203.5 N 
С) 305.2 М 
D) | 503.2 N 


19. 11 the speed by which the body rotates in a circular path is doubled. So, 





the centripetal acceleration of the body 


A) | Remains constant 


B) | Decreases to half 


C) | Increases to double 


D) | Increases four times 


Q 20.Asa body rotates in a circular path, which of the choices is correct 





The linear acceleration 
» 
е 
2 
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Subject: Physics 


Question No Answer 


и 
فحة 16 من 17 الصف الأول الثانوى- اليوم الثالث‎ 


Laws and mathematical relations 


1. Momentum of a body (P) 


Where (m) its mass and (v) its velocity 


2. Force (F) 


Where (m) is the mass of the body and (a) is the 


acceleration by which the body moves. 





3. Weight of the body (Ғ;) 


E = Where (m) is the mass of the body and (g) is the 
— m.g N . | 
B acceleration due to gravity. 


4. Centripetal acceleration (ас) 
Where (v) is the tangential velocity and (r) is the 





radius of the circular path. 


9. The tangential velocity of a body moves in a circular path (v) 


_ 2mr Where (r) is the radius of the circular path and (T) 
"CU is the periodic time. 





6. The centripetal force acting on a body moves in a circular 
path (Fc) 
Where (m) is the mass of the body, (v) is the 


tangential velocity and (г) is the radius of the 
circular path. 





